In this paper, we describe a preliminary study that has been conducted to evaluate a makerspace visiting program for regional schools of compulsory education at the University of Teacher Education St. Gallen in Switzerland. We describe the program setup as well as the challenges since its launch in 2015. A survey among the teachers that visited the program with their students collected data about the teachers' personal information, their experiences during the visit, the impact on their teaching as well as their wishes for a further development of the program. Findings include that the makerspace activities were regarded as highly curriculum-relevant. Many teachers introduced similar activities in their own classrooms. The study shows, that the highly instructional activities, which are unlike a typical makerspace environment, were a successful approach to increase acceptance of both faculty members and teachers. Lastly, we discuss how the program could be further developed.
Introduction
Makerspaces embody interdisciplinary learning environments that are explorative, creative, and student-centered. The activities are often project-based, hands-on as well as open-ended [1, 2] . Working in these environments foster a variety of skills, such as problem solving, creativity, collaboration, communication, and computational thinking. Therefore, introducing maker education in schools is seen as a great chance [3, 4, 5] . To present, however, making is not widely established in compulsory education. It is commonly rather associated with informal learning contexts such as out-of-school programs and museums [6, 7] . The introduction of making in formal learning environments of compulsory education is yet a challenge. The makerspace visiting program for schools at the University of Teacher Education St. Gallen in Switzerland aims at bringing computational thinking and digital making closer to teachers and their students. More than 800 students of compulsory education visited the makerspace. Now, after 3.5 years of operation, we are evaluating the program for further development. Our main research questions are: Who are the teachers that visited the makerspace? What is their knowledge in computer science? How do they assess the learning opportunities in a makerspace? How did the visit impact their own teaching? What are their wishes for a further development of the program?
Background
The University of Teacher Education St. Gallen has five "regional didactic centers" (RDZ) across the canton. The centers offer a variety of services, which include exemplary learning environments where teachers of all levels of compulsory education can visit with their students to explore new teaching and learning methods. The pedagogy follows a constructivist approach with hands-on activities that promote explorative, inquiry-based learning. They further offer teacher professional development courses as well as consulting services for educators, students, authorities etc. Each location has a well-equipped library, where Permission to make digital or hard copies of part or all of this work for personal or classroom use is granted without fee provided that copies are not made or distributed for profit or commercial advantage and that copies bear this notice and the full citation on the first page. Copyrights for third-party components of this work must be honored. For all other uses, contact the Owner/Author. teachers have access to teaching materials and technical tools (e.g. books, educational robots, software, science kits, digital media etc.). The RDZ network in St. Gallen is unique in the country. One center established a makerspace as an exemplary learning environment in the fall of 2015. The setup partly based on a master thesis of one the authors [8] . The space was equipped with tablet computers, a 3D-printer, robotic kits (LEGO Mindstorms EV3, ozobots, LEGO WeDo, Dash), electronic building blocks (LittleBits), Google cardboards etc. The main target audience were visiting teachers and their students from grades 5-9. The activities of the center's learning environments traditionally used craft materials and no much digital media. The constructivist pedagogy of the center matched well with the philosophy of the maker community, so there was no much convincing necessary about the value of a makerspace. The main challenge, however, was to enable the members of faculty to run the makerspace in addition to the traditional low-tech learning environments. The new makerspace setup caused some anxiety for a part of the team that didn't feel confident enough to teach in such an environment. It is understandably daunting to run a 3-hour workshop in a makerspace using a variety of new technical tools with 20 visiting students. Therefore, the activities in the makerspace had been designed as follows: a variety of stations covered different topics such as virtual reality, coding, robotics, digital fabrication etc. Instructional supporting materials enabled students to work in a self-directed way. The students were free to choose their topic of interest and the duration of work at each station. Local teachers could register for a visit to the makerspace for free. Since opening, 30 teachers and more than 800 students from grades 5-9 visited the RDZ makerspace. Many of the teachers visited more than once. Now, after 3.5 years, we aim at improving the program and its activities.
Study Design and Findings
The RDZ never formally evaluated its makerspace visiting program. Therefore, we sent ten-minute questionnaires by email to all 30 teachers that visited the makerspace since 2015. The questionnaire contained both fixed-choice and open-ended questions. Four emails were not deliverable. Of the remaining 26 teachers, 14 (54%) filled out the questionnaire. The questionnaire collected personal data of the teachers, asked about the makerspace program itself as well as its impact on their own teaching. Furthermore, we wanted to get insights about their wishes for a further development of the program. As follows, we present a summary of the most important findings. Eight responses came from female and six from male teachers. The age was almost evenly distributed between 21 and 50 years. The teachers taught different school levels ranging from primary (4-6 grade) to secondary education (7-9 grade). The majority (10 teachers) taught at secondary level. At the time of the visit, nine teachers (64.29%) taught computer science at the respective target level. The retrospective estimation of their competency in computer science before the visit was M=3.5 1, SD=0.65. On the question why 1 Likert scale: 1="very poor", 2="poor", 3="fair", 4="good", 5="very good". they had visited the makerspace, the teachers answered (they could check several statements and additionally, give a free text answer): "I wanted the students to have the chance to explore new learning materials" (100%), "I wanted to know what a makerspace is" (28.57%), "I was interested in a specific technology (e.g. 3D-printing, LEGO Mindstorms EV3 etc.) (21.43%), "Because a colleague recommended it" (14.29%), "I just wanted have a look and see" (7.14%). Free text answers included: "It fits well to the subject of programming" and "I wanted to introduce technical professions for the students' vocational choice". The values were high for all statements concerning the teachers' assessment 2 of learning opportunities in the makerspace: e.g. the estimation of the variety of activities (M=4.43, SD=0.51) and the observed engagement of the students (M=4.29, SD=0.47). The activities were further valued highly as curriculum-relevant (M=4.07, SD=0.73). We received 57.14% affirmative answers to the question, whether the teachers have included similar activities to those offered in the makerspace in their classroom. Examples such as littleBits, LEGO Mindstorms, ozobots, Scratch, VR glasses, MakeyMakey, BeeBots were given. The Teachers didn't see a strong necessity for their school's own makerspace (M=2.43, SD=0.94). The main challenges for such a possible endeavor included financing (85.71%), maintenance of the room and technical equipment (78.57%), lack of own competencies (71.43%), availability of a room (64.29%), available class time (35.71%), acceptance of teacher colleagues (14.29%). No one regarded acceptance of students and parents, justification of relevance with respect to the curriculum as a possible problem. The makerspace activities were highly instructional in order to allow students to work in a self-directed way. This was a necessary strategy that relieved pressure from the members of faculty and increased their acceptance to run the program. This setup, however, resembles more a guided visit to an interactive museum than a "real" makerspace, where the focus lies on design-based processes, problem solving, project-based and open-ended activities that deal with the messiness of real-world practices. An important question addressed the open-endedness of the activities: The teachers considered the instructional activities to be valuable and do not wish them to be more open-ended (M=2.21, SD=0.89).
Conclusion
The number of participants in this preliminary study was rather small and some answers might not be valid so many years in retrospect. Despite these limitations we could still gain valuable insights. A preliminary conclusion can be drawn, that the teachers regarded the makerspace activities as curriculum-relevant. Most of them introduced similar activities in their classrooms. This positive feedback from teachers of compulsory education is an encouragement to the maker education community. The scaffolded learning environment was a factor of success to increase acceptance among all involved parties in order to launch and run the program. For a further development of the program, we want to see how we can yet introduce more open-ended activities. To deepen our understanding, we further aim at collecting more qualitative data.
